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= “ INTRODUCTION |

Recengmdevélopmenﬁs in education have led to the use of
a nqmber of new instructional methods. Proponents cf these
methods often believe .that their mode of instruction presents
material in akmore effective manner than any of the other
methods. However, Gagne (1967), Bloom (1968), Crombach (1957,
1967), Glaser (1967) aﬁd Jensen (1967, 1968) have all suggestedV
that nd single iﬁétruttional process provides an optimum means
lof learning for all students. For a common set of objecti&es,
differential instructional dynamics could enhance the achieve-
ment of stﬁdents with different aptitude and personality chara-
cteristics (Cronbach and Snow,'1969). Cronbach (1967) called
for a new psychological theory of aptitude which would be con-
cerned'ag much with sty;es of thought and personality as with
the old conceptions of aptitude. After reviewing Aptitude-
Treatment Interaction (ATI) literatur=z, Cronbach and Snow (1969)
concluded that a student's response to classroom instrﬁction is
ihfluenced by his personality, that is, there is an intefactidn‘

between individual characteristics and instruc'tional methods.



Yet most empirical studies that have attenpted to demcnstrate this

widely held hypothesis hawve bsen unsatisfazctorv., There is litel

(1]

empirical jdstificaticn for the development of any practical
strategy'for assigping students to alternative instructional pro-
cedures which would pfesumably optimize their learning. Yet,
because of the recent developments of alternative instructional
proéehﬁres from which the educator can choose, there is a pressing
need to establish a basis for choosing one or anothér of these modas
of instruction. |
_This study was developed in an attempt to establish useful

criteria on which tb base a rationale for choosing suitable modes

| of instruction for different students. More specifically, it was
the purpose of this study to determine whether particular person-
ality characteristics do have a bearing on an individual's success
with particular modes of instruction (Computer—Assisted Instruction

(CAI) and in a programmed text (PT)°

Summary of Review of Literature-

The literature indicates that, although learning theorists
and educational psvchologists Wideiy aécept the'beliefvthat dif-
ferent teaching methods differentially affect the achievement of
students with various aptitude charactefistics; 1itt1e‘eﬁpirical
research has validated this belief, Most of the‘ATI‘investigah

tions done have been concerned with the interaction of varicus

37
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academic aptitudes with differiag instructicnal methods. The rasul:

i
3

have generally been ncgative, Theso negactive rasults were larvgely
attribuﬁable to'the use of unsuitable measures (pérsonological vari-.
ables), poor control of instructional methods, the brevity of in-
structional treatment, weak analysis; lack of student involvement
with treatments and, at times, poorly thought out studies. The
literature indicates the need for ATI investigations which control
for the above qifficulties, with special emphasis on controlling
treatment tasks and using personological variables that are factor-
ially simple.

So#e recent studies have attempted to relate ATI to persona-
lity characteristics, This literature, althouzh containing some
positive Fesults, is disjointed and attempts of synthesis have
been loose and imﬁressionisticn

The literature indicatess that different instructional methods
and media often reﬁresent‘different learning environments, and that
the nature of the situation has a great‘affect on the achievement
of students. Scarcely ,any‘gﬁpirical studies, however, have investi-
gated the validity of this contention. CAI and PT are two forms of
programmed instruction which fépresent new learning environménts.
_CAI.presents highly ah interactive ins;?dctionallenvironment in
- which the.student and machine engage in a.dial. ,ue, [he comﬁuter

actively guides the student's learning by presenting informacicn,
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testing and then evaluating the_student's perforhanca; CAI learninz
enyironment5 also teﬁd to be well structured and machine controile .

PT learning environment, although somewhat structured, peruics
the student more control over both his speed of learping and the’
order of the text presentation. The ﬁuh@amental difference in the
learning environments of CAI and PT stems from the difference in media
Althoﬁgh both involve the printed ﬁork, CAL is conductive to an active
dialogue, whereas PT does‘not tendvto be reéponsive to the student's
behavior.

Mot research involving CAI and PT has delved into 'the effect~
iveness of the presentation itself, rather thaﬁ focusing on thg
characteristics: of the differeht learners. There have been Virtually
no studi~s comparing the interaction of CAI and PT with individual

differences among students, However, refarences to the different
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learning environments of the two modes of iastruction would inci
that- personality characteristics do affect achievement with differznt -

modes of instruction.

Purpose of. Study

It was the purpose of this study to investigate empiricallv

]

whether personality characteristics have a bearing on an indivicuy

Fa}
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success with particular modes of instruction, The results of this
study should help students decide cn what mode of iastruction to

use when given a choice.




Although most ATI studiss haVe not succeeded in demonstrating

1

disordinal interacticn, this studv had n greater chance of dein
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by following Bracht's (1969) suggestion to coatrol treatment vari-
ables and specific personological variables. Many cfitics’haVe
cited as faults in ATI studies the facts that the treatments investi-
gated were shoft—termiand the coursework was tangential to the student'
curriculum. This study did not suffer from these problems, in thet
the two modes of imstruction investigated are used over an eﬁtire
semester and for a required course within an ongoing college curriculuxm
Tﬁe unique design of this study allowed each student to use

both modes of instruction, CAL and programmed test, ra;her than
having one group of subjects learn by one mode of instruction while
another group learns by another mode, as was done in past sﬁudies.

~ This design ﬁermitted comparison of' each student's achievement by

both modes of iastruction and his opinion of each.

The Oral Patholozv Course:

the
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' Oral Pathology 1is ‘a third-year ccurse in the
University of Kentucky College of Dentistry (URCD) . Until June 1969
the course was‘ auzht principally by Dr. Sheldon Rovin and in a
lecture format. Ia 1959 Rovin, Sabes, & Howell developed a branching

programmed text to replace the lectures. They felt that the programmec

text would have several advantages over the lecture. First, it would




ask more questicns of tha stucdent and involwa bim more in tha
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with in his dental practice. The programmed text would allow each
student to Work at his own pace, receive immediate reinforcement
and gain experience in self-evaluation, since each student monitors
his own progress (Rovin, 1971). Rovin believed that the relatively
small unit segments whicﬁ were explicitly matched to well stated

and attainable objectives would aid the student in learning iq a

. MOY& éfficient manner,

The programmed text is a 297-pags branching pfogram which is

" diwvided into eight units. It also_coﬁtains 135 35-mm slides, eéch
of which pertains to a séecific frame in the text. Throughout the
fresentation of the material the students are asked to answer 80
multiple-choice and fill-in queétioqs. To adapt the Oral Pathology
course to CAI, thg manner.of presentation of the material was modi-
fied to take advantage of both the reinfofcement and interactive
principleé involved in CAI presentation. This modification involved
changing‘a number of statements in the programmed text to questionsh
in the CAI presentatiOn and adding two color slides. Slides were
also made of three charts from the programmed text. ‘The CAL pre-
sentation had 112 filluin and multiple-choice questions, wherazs

 the prdgrammed text~presentatioh had 80 questions.



PROCEDURE

The 51 students in the third—year class at <the University Qf
Kentucky College of Dentistry were diﬁided into two sections of 25
and 26 students on the basis of their UKCD grade poilnt avérage (GPA).
Half of the higher GPA students and half of the.lower GPA studehts
were assigned'to Group A, and the remaining students to Group B.
Group A took the first part of the oral pathology course by CAI and
the second part of the course by.programmed text. Group B took the
first part of the course by programmed text and the second part by CAI.

The final examination was cbnstruéted by Drs. Sabes and Eversole

~and consisted of 27 problem~solving, short essay type Questiohs.
Many questidns had accompanying slides. The first part of the coufﬁs
which consisted of three units was worth 32 poinfs,. The school is on
an honor code and thus each student could sign up for a separate
finial examination when he completed the course. Twenty-two of

‘the 51. students completed the course early.

Measures

Aptitude-Personality Measures -

)

Lt

Béfore admission to the College of Dentistrf, all students
take the Dental Aptitude Test (DAT)-and the Otis (Gama) Quick Scocring
Mental Abilities Test (IQ)a The DAT or IQ éra_ﬁsed principally as
tools for admission. After entering the College of Dentistry, each

O  student is administered the Edwards Personal Preference Schedule

ERIC
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. (EPPS) . The EPPS is used primarily for counseling pruposes.

O

Interview

" This study included an interview with cach student who took
the oral pathology course. The primary purpose of reporting the
interview will:bé‘to expand the explanation of the results of the
statistical’analyéis. The .students were asked questions designed
to help tﬂem and the intérviewér’gain insight into the manner each
student, with his own personality characteristics, cbnfronted and
dealt Qith CAT and programmed text. The interview also served.as
the basis for developing‘an inﬁerview technique to.determine whicn
mode of instruction an eﬁtering dental student will tend to favor
and with which ne weculd tend to have greater achievement.

The interview itself ceantzrad cn the studznts' likes and
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instruction and an inquiry into the

aspects of each mode that might have aided H mpered the learn

i

of the materidl. (For interview schedule and rationale, see

Appendix AL)

Hypotheses Tested Were:

1. 1Individuals who tend to let others make decisions and tzad
to conform to what is expected of them will perform better on CAI
than on PT (difference significant at the .05 level). This person-

ality churarterlbtlc will ke measured by the Deference scale of the

ERIC
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2. Individuals who have regular schedules and wavs for doin
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form better cn CAI than on PT (difference significant at.the .05
level) ., This personality characteristic will be measured by the
Oxzder scale of the EPPS,

3. Individuals who tend to receive help or affention from
others, and who need the sympathy and understanding of other will
do better on CAI than on PT_(difference significant at the .05 level).
This.personaiity characteristic will be measured by the Succorance
scale of the EPPS,

4, 1Individuals who have a eeed to be independeht of others in;
making deeiSiOﬁS and tend to avoid responsibilities and obligaticns
will periorm bette: ca PT es compared to CAL (difference eignifican:
at the .05 level)qk This perscnalitr chavacreristic will be measured
by the Autonomy scale of the EPPS,

5. Individuals who tend_to keep at a job until it is finished
and have & need to avoid being interrupted while hard.at work will

tend to perfo;@ bettef‘on CAIL as compared with PT (difference
significant aﬁ-the .05 level), This peesonality characteristic
will be measured by the Endurence scale of the EPPS. |

&. Students' performances on CAI an PT will differ as a rssulc
of characteristics of rheir personaiities (difference signifi:a::

‘at the .05 level),
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this study. The scoxes on the fivst half of the final examlnatlon,
which covered the material learned by CAI for Grecup A and by PT for
Group B, were correlated with the personality variables from EIPS

and the aptitude wvariables from the DAT, MULVAR significance tests
(Allen, 1964) for the difference beatween corresponoiog correlation 

coefficients for the two independent groups were calculatad, That

.is, the 26 correlations between thea peréonality and aptitude vari-

ables and the achievement on the first half cf the final examninaction.
ere tested to see if they were diffztent in tha two groups of stulent
A similar analysis was conducted for the second half ol to=
final examlnatlon, which covered the material studled by the alcer-
nate method. Tests were-made'to determine if the correlations betwz2n
personality and aotitude variables aad achievementrwere different
for the two groups.
The third analysis compared each sub ject's.performance in the
two methods of itistru_ction° A standard score wz3s determined for
each subject on eacH of the two halves of the exam, The difference

betiween “he standard score for the CAI porticn was correlated with

personality and aptitude variables. Correlations were determined -

separataly for Groups A and B in crder to ascertain by comparison
whether there was any order of presentatlon effect Since no such

effect was detected overall correlations combining. the two -groups’

. was not conducte.
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Of the students who took the oral pathology course through

CAI and PT, 25 scored higher on t" cthe course they took
fhrough CAL and 26 scored higher ~ art of the course they
took on PT. Of the 25 studeats inm Group A, 16 scéred higher on

thé portican of the course they tock threcugh CAL (first half of
course) and 9 scored higher on the portion of the course they took
thrbugh PT (thé secoand half of the course). 0f the 26 sﬁudents

‘in Group B, 17 scored higher on the portion of the course they took
~through PT (first half of the course) and 9 scored&higher on the
protion of the coufse‘where their instruction was CAL (éecond half‘.
of the codrse).

The mean score for the students in Group A on the first half

1

of the examination €AD) was 26% and their mean score on the second

half of the examination (PT) was 83%. The mean score IoY ta2

(n

students in Group B for the first half of the examination (PT) wa

(¢ 8)
0

' 85% and their mean score on the second half of the examination was

ATI Effects for Personality (EPPS)'Between Groups

| Tables 1 through'4‘present results which compare the performgnce
of Group A to thaf of Group B. Seétion A of Table 1 presents Pearson
pro?uct-moment'(PPM) correlations between personality measﬁres (EPPS)
and each student's final exaninatién score for the first'half of trta

oral pathology course in which Group A was instructed by CAL anil Croo2

© B was instructed by programmed text (PT).
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Section B of Table 1 presents PPM correclations between EPPS
scores and each student's.final examination score for the second
half of the coursé in Which Group B was instructed by CAI and
Group A wés instructed by = .

The probability cu>ffi =ats given for each section indicate
the degree to which the difference between the above mentioned
correlations for Groups A and B were due to chance, Each analysis
required 1 and 47 degfees of freedom.

This analysis Qas comparablé to a Fisher Z test result. The
analysis was a MULVAR regression equa;ion anzlysis (Allen, 19?9),
It predicts x from y thrcugh a linear equation, Y =gt Bx, where 2
is éﬁ adjqument for the mean and where B is a scalar multiple of
the population correlation between x and §° This B has witnin it
the correlation coefficient fof.the felationship between x and y.

The MUﬂVAR program gives a matrix which essentially‘compares
the B weights for Group A and Group B for each personality and
measure. Moreover, the program has a sub-routine which alloWS for
the reparaheterization of the original métrix so that tﬁe signifi-

cance of B1-By may be tested.

Of the five hypothesis tested, the results}of Table I iadicatzd

that there were consistent differences in the CAI and PT correlaticas

~d

for bath'deference (Section A: CAI-.270, PT .13%4, Sectiom B CAI ~-.102
PT .134) and order (Section A, CAL ~.302, PT .273, Section B CAI -.194,

PT .166), The correlations were in a negative direction for CAI and
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in a p031t1ve dirsction for PT and thus in an cpposite directicn ~-an

was bvpo‘“*:ized.

~r
ﬂ)

Table 1 -ccrrelations indicates little support ror a relationsiip
between autonomy differeices in performance on CAI and PT (Section A,
CAI .081, PT. 060, Sect® B, CAI -,093, PT-—.llh) and for succorance
(Section A; CAI ..io, PL .06, Section B, CAL -.096, FT .208). The
results for hypothesis 5, endurance for Se tion A (CAT .-059, PT.419),
for Section B (CAI .244, PT ,317) were in a direction opposite than
predicted. |

The pérsonaiity characteristics of Yurturance (Section A
CAI .006, PT 161 Sectlon B .CAIL -.099, PT.314), a?oressién (Section
A, CAT .142, PT -.408, Sectlon B CAI ,132 PT -.067) 1ntraceptxon
(Section A,,CAL .073, PT -.107, Section B CAI ,222, PT‘-.123) and
affiliation (Section A, CAI .005 PT .305, Section BCAI .027, PT .040)

also show the possibility of having some ATI effects.

ATI Effects for Aptitudes (DAT & IQ)

The figureé in Table 2 wer obtained by the same statistical
analyses as in Table 1. Most of the results for Sections A and B
are either moderately or strongly cbnflicting, and none is Significéntv
at the .05 level, For example, in Section A, CAIL séores correlate
more positively w1th the DAT scores in chemlstry, factual science,
science application total SClence, academle average, manual average

and spacial relations than do PT scores, whereas in Section B, PT
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scores correlate more higniy‘with each of these DAT measures thanm
CAI scores. | |
| Because of the eonflicting results between the first and'second.
halves of the course, it appears that the results are due to chance
and that none of the DAT or IQ measures contribute to ATI.
Those variables that show a consistent trend, show small, hlghly
probably differences between CAI and PT. These results are’also

probably due to chanceu

ATT Effects‘for Personality (EPPS) Witnin Groups

ain addition to analyzing tne nata for ATI effectslby-comparing
different individuals on CAI and PT (standard ATI technique) the
data was also analyzed by compafing the same individuals perfotmance
on the tw; mpdes}of instruction. This second analysis viewe the
‘results fromlanether perspective and provides a check for the first
analysis by whether the results are censistent in direction and in
magnitude. It is also a more direct view of what the investigation
- is attemptlng.to examlne, the way in Whlch an 1nd1v1dua1 s peraone
allty characterlstlcs dlfferentlally effect his perfomance on CAI
and PT

“An analysis was conducted for Group A, Group B, and Group A
and B combined by standardizing the score of each student on CAL

and PT portions of the final examination and subtracting the standard

score of PT from the standard score of CAI. For each of_the
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personality variables a.Pearson r product-moment correlation. was
calculated (Téble 3). The probability coefficient is calculatedlthrough
a Z test, using 1. PositiVe correiations indicate that the personalitw
characteristic varies positively with high‘performance on CAI., DNega-~
tive correlations indicate the oppositer‘

The correlation and probability coeificients iu Table 3 test
hypotheses L through 5 by comparing each personality factor (defer-
ence, order, autonomy, succorance and endurance) with CAI and PT
score differences for each individual within the groups.

There were consistent negative correletions of difference for-
deference (Group A -.3718, Group B -.1916, Groups A aud B -.2558)
order (Group A -.4293, Group B -.3837 and Groups A and B -3863)

attiliaton (Group A -.0322, Group B -,2262, Groups A and B -.1517);

| succorance (Group A -,0802, Group B-.0911, Groups A and B -.0920)

nurturance (Group A -,2827, Group B -.2112, Groups A and B -.2487)
and endurance (Group A -.3457, Group B -;1425; Groups A and B -.2480).
There were eonsietent poeitive‘correlations ofrdifference for |
exhibition, .(Group A‘-2739,1GroupB.i853, Groups A anu B .2217),
intreception, (Group A f1806, Group B .2682, Groups A and B .2267)
abésement, Group’A 31927; Group B :1511,'GroupsjA and B .1784); hetero=
sexuality (Group A .2278, Group B .0518, Groups A and B 1456) and
aggression (Group A‘;1914, Group B .4392, and Groups A and B‘.3414).

Table 3.indicates that the valence for correlations of differ-

“ence were inconsistent for hypothesis 4, autonomy (Group A .1794,

Group B -.1241).
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The probability that the difference in correlation preseated
on Table 3 were significant (.05 level) occurred for orcer (Group

A .032, Group B .053,.Croups A aad B .003) znd aggression (Group B

025, Groups A and B .014),

ATI Eﬁfects for Aptitude (DAT and IQ) withiﬁ Groups E

Table 4 compares each subject's performance in the two modes
of instruction within each c= the aptitude variables of the DAT
and IQ in the sa@e manner as in Table 3. The analysis of each
aptitudé variiable with CAIL and PT scores was indehtical to the
analysis tabulated for Tabls 3,

The correlation of the difference between CAI and PT scores

~with each DAT variable was small in:all three groﬁps of Table 4.

There were also inconsistent correlations for Groups A and B for
some of these aptitude variables (academic average, manual average,
quantitative_reasoning; mental lewvel, biology chemistry and spacial

relations) and virtually no statistical signifidancergiven to those

- correlations. These results were generally consistent with the

results of Table 2.
The aptitude of IQ, however;.hadfsome medium statistical results.

Although the results for Group A imdicated a slightly positive associ-

ation between higher 1Q and higher scores in PT (-.0494), the results

O

concerning Group B indicated a much hizher correlation between CAI

success and IQ‘(@4162). This correlation is statistically significant -
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at the .034% lével, whereas the correlation for Group-A is statisti-- -
cally siganificant at the .814 level oforobability. The ccnbi:é:ion
of the two conflicting results (Groups A'and.B, .2077 cocrrelaticn
and..144 probability show the higher IQ students performing better
on CAIL,. |

The results concerning IQ in Table 2 indicated that IQ did
vary more posiﬁively with CAI than PI (Group AEACAI .008{ PT -.299;
Group B: CAT ,213, PT..062). Howevef, these resdlts are far frecm
statistically'significant'at the .05 level (Gtoup A,'.3968; Group
‘B, .6422 and thus agree with the general trend for iQ and CAI in

-Table &.

- Summary for Achievement

The reéults of theltwo‘analyses,"between and within studénts,
tended to supﬁort and complement each other. They indicated dis-
ordinal ATI for the peréonality characteriétics of deference, order .
and aggression witH.some ordinél ATI effects for éndurance and
nurturance. In contrast, the more academic aptitudes.showed almost
‘no hint of any ATI effects ih either analysis. The ATI éffects
presented wefe;cleafly a fun;tion of'befsonélity measures and not
of'aéademic aptitude. |

The consistency of the’ results over Sections A and B bf Table
1 andJCroups A and B of Table 3 tended to ruls out the possibility

of an order of p -sentation effect, Tor example, deferent students
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performed better on PT, whether tﬁey took the first half or the

second half of the course with it.

Preference for Aspects of CAT and PT as Indicated by Intervisw

To make the structured interview amenable to statistical
analysis, the il separate questicns (Appendix.A) were aivided into
30 separaﬁeiquestions. The students geﬂerally re5pondéd to these
by indicating.no preference or a preference'for CAI or FT. They
also indicated.their‘préference for»different aspects éf CAT and PT.

The results in Table 5 indicate the number and percent of total
students wholpreferred CAI or PT in the sfructured inferview
questions. Thg results in Table 6 indicate the nﬁmber4and percent
of‘total sFudents interviewed who preferred‘or did not prefer
aspects of CAI and PT.

.~ In general, it appeared that most of the students preferred
PT to CAI, however, they were split concerning their ability to
concentrate (questicn 26)§n.both. Students generally pfeferred'
the self-paceing of the PT (question 6), Of the students who did
have a Sensé of dialogue none felt.it from CAIL (qﬁestion.ZO) than
CAI (questigg 22).

. .One statistically significantfchi square coefficient (5.1075¢)
within the .05 level pf‘probability (.0238) (question 29) indicztes

that more students who were high in deference as compared to those
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who were low in deference believed that reviewing through CAIL
hindéred their learning. Four more significant (.05-1eve1) chi
square correlations were related to the personalify characteristic
of autonomy. More autongmoué students pfefered making;appointmenﬁs
for CAIIKquestion 8) as compared to the less autonomous sﬁudents
(chi squaré-7.9982? level of probability .0183). People who
scored high on autonomy also felt that their learning was helfped
more becausé they had a prescribed (question 9) time and place
to' work than did people low on aufénomy (chi square 7.95979,
significant at .0187‘1eve1). Stﬁdents who scoréd high‘op autonomy .
tended to prefer’(question‘iZ) the questionforiented format of CAI
as compared to those who scored low in autonomy (chi square 10.95086,
significant at .0042 1evei),_and in a similar manner students low
in autonomy (question 14) tendad to prefer the statement oriented
format of PT more than the students who scored high on autonomy
(chi squafe 9.53532, significant. at .0085 1eve1 of‘prdbability)

Ther personality variables of order, endurance and sﬁccorance
‘did not reveal Significatly,different chi squérés on ﬁhé'inté?view
questions. ) |

The remaining‘ten EPPS personaiity variables were analyzed ia
thé samemanner:as the five 5ypothesized variables. Those questioﬁs'
that distihguished_([OS level) between thqse who fell abo&e‘and

nted in Table 12. As was

]

below the mean of each variable are pres
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the case with the five EPPS variables discussed above, there were

few suggestions of ATI effects. However, two of the variables

(affiliation, aggression) had more than two questions that fell

within the .05 level.

LoEat



TABLE 5

FREQUENCY OF PREFERENCE FOR CAI OR.PT IN INTERVIEW

. _ Prefer .- Prefer
Questions : CAI No Diff. PT

1. prefer 19(38%) | 31(62%)

2. learn more frem - . 10(207) 18(36%) 22(44%)

3. easier - 7(14%) '17'(347;) 26(52%)

24. depend on answers 24(487)  12(24%)  14(28%)

26. concentration 24(48%) 2 (47) 24(48%;
28. review 11(22%) 4 (8%) 35(70%)

1 (2%)

30. prefer-difficult course . 19(38%

30(60%)

Student #7353 dropped out of UKCD and did not take part

in the interview. (N=50)



TABLE 6

FREQUENCY OF PREFERENCE FOR ASPECTS OF CAI AWD ASPECTS OF PT
IN INTERVIEW

Preference for dswpocrs of CAT
Question Yez wo Diff N0
4, speed hindrance - 17(34%) 25(50%) 33(66%)

5. interfere with learning 14(28%) 25(50%) 11(22%)
8. stationary appointments 12(24%) 9(18%) 29(58%

9. aid learning 8(16%) 34(68%)  8(16%)
12. question format 18(36%) 10(20%) 22(44%)
13. aid learning 15(30%) 29(58%) 6(12%)
16. direct responses 27(54%) 17(34%) 6(12%)
17. aid learning 12(24%) 37(74%) 1 (2%)
20. dialogue 26 (52%) 24(48%)
21. aid learning 29(58%) 13(26%) 8(16%)
29. hinder review €(12%) 44(88%

Preference for fshects of PT
Question . Tes No Diff S0

6. self-pacing 34 (68%) 3 (6%) 13{C6%)

7. aid learning . 24(48%) 22(44%) 4 (8%)
10. transportability ' 33(66%)  7(14%) 10(20%)
11. aid learning 19(38%) 29(58%) 2 (4%)
14. statement format 24(48%) 9(18%) 17(34%)
15. aid learning 12(247). 31(62%)  7(14%)
18. leafing pages 5(19%) 16(32%) 29(58%
19. aid learning . 3 (6%) 35(70%) 12(24%)
22, dialogue - 7(14%) 1 (2%) 42(847%)

23. aid learning 44(88%) 3 (6%) 3 (62)




TAZLE 12
RESPCNSE DIS DL 07TIONE AR T TFICAUTLY
INTERACT - WITH Uonw=iwDoIlnsllly AXIAZLES
Question
Response Varizhle Vembars Siznif * Resronse Toble
CAL(Y) ND O PTY)
achievement 3 0476 L 243 28% 485%
' H % 43% 57%
PT{Y) XD PT(Y)
exhibition 14 .00%0 L 17% 587% 257
H 42% 58% 0
CAI(Y) YD CAZ(Y)
affiliation 8 .0122 L 3674 19% 457
H C% 18% 82%
‘ CAL(Y) _ND CAL(Y)
affiliation 9 .0508 L 24% 58% 18%
: H 0% 28% 127
, PT(Y) ND PT(X)
affiliation 10 . 0400 L 58% 12% 307
H 827 18% 0%
: . CAI ND PT
affiliation’ 20 .0520 L 477 0%z  53%
‘ H 18% 5% 77%
_ _ CAIL XD PT
intraception. 2 .0400 L 33% 38% 29
: H . 8% 347 387
CAT(Y) NDOCAI(Y)
intraception 9 <0501 L 29% 58% 3%
H 4% 77% 19%
PT(Y) XD PT(Y)
dominance 11 .0561 L 47% 53% O7
H  22% 67% 11%
PT(Y) _ND PET(N)
abasement 7 .0266 L 33%Z2  48% 19%
H 59% 417% 07
PT(Y) ND PT(N)
heterosexuality 15 .0570 L 317% 487%  21%
H . 1l4% 817 5%
| | : YES _ND _NO
heterosexuality 24 .0271 L 59% 10% 317%
‘ o 'H 33% 437 24%
. : . CAIX ND PT
aggression 2 -.0262 L 47 427 547%
H 35% 30% 35%
. PT(Y) _ND ' DPT(X)
aggression 19 .0426 L 8% 847 %
: H 4% 577 39%-
B ‘ CAI ND ~ PT
aggression 28 .0596 L 8% 13% 797
. ; H 35% 37 h27
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DISCUSSION

The basic purpose of this study concerned ATI theory and
was specifically attempted to determine whether performénce in
differifig instructional modes is clearly linked not only to
academic aspects of aptitude, but, as Cﬁﬁnbach (1967) suggested,
also’to peréoqality characteristics. Tkzs study measured :the
possible ATI effects of what are considered the more traditional
academiclaptitudes (DAT and IQ) and personality characteristics
(EPPS). ATI effects were demonstrated for personality charac~-

teristics but not for academic aptitudes.

Academic Aptitude and ATI Effects

Bracht (1970) suggested that one reason for poor ATI resulcs
is that a rationale was not employed to indicate why students wich
varying aptitudes would perform better on one mode of instrucﬁion
than on another.

Academic aptitudes as measured by the DAT éndwgﬁis IQ are
designed to measure one's ability to deal with content and subject
matter. Since the difference getween_CAI and FT is the manner of
presentation of the instructional matérial and not 1its content,.iﬁ
Would not be likely that theée aptitude"meééures would validly
result in ATI effects. The DAT measures that might have some.bearing
dn some déntal instructional preséntation? such as manual avefage;

reading comprehension, space relations and carving dexterity, were
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not differentially required for successful performance in oral
pathology presented by CAI and PT. The inconsistency of the DAT
and IQ results for Groups A and B (Tables 2 and 4) can be viewed
as revealiug-the complete lack of bearing those aptitudes have

on differing CAI and PT scores.

Hypotheses and ATI Effects

Of the five variables for which hypotheses were made, the
results indicate thatvtwo had ATi effects, one had some suggestion
of it, and two did not reveal ATI effects.‘ The three which did

" have ATI implicacions ran counter to the direction in which they
were hypothesized. Deference, Qrder aﬁd endurance were hypothesized
to vary poeitively with CAI and negatively with-éT. These hypotheses
were formulated because it was'assumed‘that these personality
characteristics would be more in consonance with aspecté of CAI and
not consonant with PT.

In the case of deference, it was assumed that peopie charac-
terized as deferent would prefer CAI, because CAI tends to impose
‘its pace of learning on the 1earner and it empioys a question-answer
fermat which can siﬁulate a dialegue. It satisfies the need for
sturcture and interaction that is charac e+lStiC of deferent people.‘

c T
(Appendix C) The fact that the results indicated that the more
deferent students performed better on PT than CAI could be accounted
for by any ome of a number of reasons. ~One might be that, in-fecﬁ,

‘ER&C CAI does not contain the characteristics: mentloned above This

wll Toxt Provided by ERIC
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is unlikely, becawis® both thg literature concerning learning
environments amE the'majomity of the studemts agweed that CAI was
more structured,, mars: responsive, and proviided more of a.feeling

of dialogue tham PT. Ancizaer explanétion could be that the mean

and range of the students™ scores on deférance’were so skewed as
compared to the mozmal di=tribution that analysis was highly
distorted. A fregu=ncy distribution on deference as well as the
other 14 personality variables, however, indicated that both groups
had distributionﬁfof scores that were fairiy normal and apprOxiﬁated
the same means as found on the normative sample for the EPPS. Another
reaso& for results could be that the scales on the EPPS aid not
reliably measure what they purported to measure. In fact, the EPPS
is widely used and has.been'demonstrated to be internally coasistent
(Edwards, 1959). The last and most likely reason for the resulr

is that individuals who score high on defereﬁce‘do not react tb Cal

~and PT as hypothesized,

" The responses students made to a. number of questions during
the intervie& tend to verify this last contention, and the pattern
‘of responses tends to support the statistical results. Hypofhesis
1 implied-that the ﬁore déferént:studenpswoul@lbe reinforced better
by CAI than PT,.get more invoived in a dialogue and prefer the
pacing‘of CAI to the self-pécing of PT, but the reverse proved to

be true. This is demonsitrated through response tables which
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représent the distribution of answers to 30 interview questions for
students who'were high and low in deference.. Question 24 revealed
that 657% of the more deferent students, as qompéred with 39% of the
less deferent students, believed thev could concemtrate better on
the material presented by PT than by CAT. Véry few of the studgnts
felt they could concéntrate equally as well on either mode of
instruction (6% with low deference and none with high deference).
Forty-seven percent of the more deferent subjects, as compared to
27% of the less deferent subjects, believed that the pace imposed
by CAI was a hindrance to their learning (questioh 4), Qhereas 65%
of the more deferent subjects, as coméared to 39% of the less
deferent subjects, believed that the self-pacing of PT aided their

Jilearning {question 6). Of the‘students who had a sense of dialogue
with CAI, 417 of fhem were high in.deferéhce, 587 of them were low
in deference (question 20). Of these students who experienced a

~ sense of dialogue with CAI 50% of those high in deference as compared
to 66% of those who were low in deference believed this sense of
dialogue'aided their learning (question 21).. Of those students

who had a sense of dialogue with PT, 237% were high.in deference as__

L

S

compared to 9%>10W in deference (quesion 22). Of these students
47% of those who were high in defereace and 18% of those who were
low in deference believed this sense of dialogue with PT aided:

their learning (question 23).
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Some of the characteris;ics that define deferent :individuals
are their manifest needs to conform to custom, to avoid the uacon-
ventional and to get'suggestions from others. The reasons for poor
CAI.performance by these students mayvﬁe their inability to fulfill
these needs through CAI. CAI was a new and very different type
of instruction for the vast majority of students in the third-year
class; it asked them to parficipate in learning in an unusually
active manner. Déspite the fact thut deferent individuals have a
tendency to.do what is expected and to follow the . :adership of
othefs, their comments throughout the interview indicated that these
characteristics did not take precedenée in their conforntation with

' CAIL.

Theyoofter indicated that they found the mechanics of CATI
(noise, watéhing the tuping IBM ball, and wéiting for the CAI responses}
to be both annoying the frustratin;. They also found CAI cold and

"a silly game.'" It appears that, ‘

rigid, lacking in understanding and
instead of conférming t0'thé‘pressure of CAI learning, the deferent'
students found this novel and_unconventional situation to be dis-
tracting. Students lower in'deféfence} hoWever, tended to enjoy
the'n@#elty and challenge‘ofyCAI.r-They also considered the pre-
.ssurea,facfbr that kept them invdl&ed and moving in;their 1earning.
"‘Thﬁsg these students adapted‘more eésily-td Ehé’newermode of instruc-

tion by being able to take advantage of the dynamics in CAI presencaticns
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PT is an instructional method that asks the individual to
conform by following the directions and doing what-is expected.
This is not unconventional, in thaﬁ fhe;student réads and responds
to a book. It thus provides ‘the potential for fqlfiiling;mny of
fhe needs of the more deferent students. During the interview,
many of them stated a preference for PT because they could take it
with them and study at their own pace and at their convenience.
They seemed almost to take comfort in this, compared to being
agitéted by the imposed pace set by CAI. | |

Thepless deferent students often found PT to be dry and boring.
To learn most effectively through PT, the student must follow orders
and conform to what is asked. Leés deferent students have more
difficulty doing this than the more deferenf students. Thﬁs they
may have had a ﬁendency to skip pages in the text, not follow
branchiqg instructions properly and cheat by looking up‘the ansWers
before they dealt with the questions. This would have reduced their
learning through PT. CAI, however, would improve their 1earﬁing'
because‘it;dOeé not permitlthese deviatioﬁs; it gives them“no‘
chdice. |

To:learn beét from strﬁctured‘méterial_it is generaliy néggssary
to_accept the format and conform to fhe'broceSS;ﬁf learning demanded
bf‘thewinst#uctibnalmethod.’ Thoée with tendencies toj¢ohformbcan

guide themselves more eaSily‘thfough thisxlearningfthan'thosexwho
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have c¢ifficulty conforming. Thus, the more‘deferent do well on PT,
whereas the less deferent do poorly on PT. CAI, by branching and

nwot giving the student a choice in proceeding, provides the structure
that less deferent studenfs need to deal with the méterial more
successfully, whereas this control (not.;uggestion) may interfere
with the more deferent students by not allowing‘them the freedombto
Aecide on whether to conform and how to conform. This would explain
the disordinal interaction for deference on CAI and PT.

The results for order given‘in Table'l indicated disordiﬁal
interaction (Bracht, 1970). That is, orderly students who studied .
by CAI scored high in their final examination, while those orderly
students iﬁ the PT groﬁp scored low. Ther reverse was true for the
non-orderlykstmdents. This personality variable reveals the most
impressive ATI results .in the study.

Hypothesis 2, however, predicted the results in the opposite
direction. This was predicated on the'belief that people who tended
to have orderly needs would prefer the CAI method, which is highly
systematic and organized. The reverse may have occurred for a
number‘of reasons. |

Aﬁ investigation‘of the students' responseé in the interview 
re&ealed'that the more Orderly'studedts‘éppeared‘to 1earn‘by_imposing
ﬁhéir oWﬁ sense of érder onythefmaterial.-The PT itself was a rather

complex branching program which required a person to arrange a gred
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deal of the material, iacluding slides. These orderly individuals
can do this and thus they had an advantage with PT. .Individuals who
scored low on order would tend to have difficulty dealing with the
arrangements‘required to best master a PT. Thus they performed less
well with PT,.

People who scored low on order often commented.that they found
PT dry, boring and lacking in sufficient organization. These sane

indivicduals often liked the novelty, challenge and 'chattiness' of

CAI. They also would tend to perform better on CAI because it
provides the Very elemeqts they have difficulty providing for them-
selves: order, structure and decisions. Thus, people who scored
low oﬁ order performed better with CAI than PT.

| Students who scored high on order had poorer scorés with CAT,
largely because the rigid order presented by CAI‘conflicted wich
.Vthe order they would impose on the material. In fact the general
critfcism orderly students had about CAI was phrased very adroitly
by one of them. He said, "'CAI is orderly, but it is not my kind of
order."

Hypothesis 3 was formulated in the belief that more autonomous

- individuals WOuld learn better on PT where they would be less‘
controlled by instructional méthodé. They would then perform:less
well on CAI. The results in Tables 1 an@.Sldid.not béar,outﬁthis-

contention. The difference. between people who were high and Zow
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in autonomy was both inconsistent and negligible between and within
groups. Although the responses to interview questions 8, 9, 10 and
14 clearly indicated a preference (Table 8) for CAI by the more
autonomus -students and a preference for PTAby the less autonomus
students, the statistical analysis of the final examination did not
parallel these results. The more autonomus students tende& to
prefer the obligation of keeping an appointment for CAI as compared
to doing PT whenever and wherever they chose, and the question'forﬁat
of CAI to the statement-oriented format of PT., Thus, the more rigid
structure of CAI was not perceived as a threat to the autonomy of
these students. In fact, the very act of making an appointment

may have been viewed by these students as the autonomous act,
because their initiative resulted in acﬁion being taken by others.
(e.g., secretary). They may also have viewe& their responées to

CAI questions as autonomoﬁs because it involved active ihitiative
and had impact (the computer responded to it). The responses to
Question 31 showed that many of the autonomoué individuals. preferred
CAI to PT because it helped them concentrate. They generally found
it difficult'canentrating on school work but dealt with CAI as a
typebof challenge, game or encountef which héld their attéﬁtion;
They thus prefefred‘to,commit.themse1Ves to learning and being
active;in,that-encountér, but this preference‘did not éppfeéiabie

assist their learning.
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Hypothesis 4 was statad becausevit was felt that individuals
who seek encouragement from others, who seek affection from others
(termed '"'succorant") would prefer the potential CAI has to promote
diaiogue and this would poéitively effect the 1eafning of succorant
individuals. The results did not substantiate‘this hypothesis.
Neither the adalysis of the examination nor the analysis of the
interview discovered any ATI effects for succorance. Interview
question 31 and the reasoning behind the answers succorant’
individuals gave to the other questions ihdicated the variable effect
CAI had on them. Some were caught up and involved in the dialogue,
while others preferred to work aﬁ their own leisure. It did appear
that the dialogue fostered by CAI is so rigid and unlike human
conversation that succorant people did not associate this with
fulfilling their needs; and thus it‘did not aid their performance.

Hypothesis 5 concerning endurance was formulated in the belief
that thevcontrolled nature of CAI woulé affect individuals who lacked

,persiétence in a negative manner.. They would react negatively to.
‘being pushed and guided, but they would be‘able to cope with these
rigidities and pursue their learning. It was also éxpected that the
CAI presentation had the potential to be preSSurihg, because‘the
computer will reject some partially correct answers and require a 

good deal of activity‘on the student's part. Students higher in

n

endurance could more easily cope with these characteristics o

In fact, this did not occur.



31
Being a person of endurance can .generally be considered an
advantage in 1earning. The peréon of endurance will pexrsisc in
doing what he is required to do. Tﬁus it was expected that students
who scored high in endurance would perform better on both modes of

instruction than students low in endurance. However, the-results

'in Table 1 did not support this. The interview suggested that

students low in endurance seemed to be aided in CAI largely because
the pressure put on them acted as a catalyst to increase their

attention and interest in the material. They seemed to use the

mechanisms of CAI to increase their endurance. This was.not the

case for those who scored highervin.endurance. They could apply
their greater endurance to the rather passive PT to a 1arge_extent
than those who scored 1owet on endurance, but many implied that CATL
iﬁterfered with their normal persistence. At times they used a
good deal of their energy in coping with theAmechanics of CAI. ThisA
they often con51dered as distracting and frustrating. PT tended

to be a rather typical method of instruction, in that the students
with more endurance performed better. However, CAI applied outside

pressures to increase the endurance of those who generally lacked

it and to some extent conflicted with enduract individuals by

requiring them to expend energy just coping with mechanics.

ATI and Other Personality Variables
Tables 1 and 3‘sﬁggest]the possibility‘that nurturance may act

as‘a.good Variable with which‘thpredictiATI effects. Results for
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aurturance were consistent botl across and within groups, but are
not as statistically decisive as are *ttosa for “eference, order and
aggression.

" Table 1 indicétes that CAI scores did not vary'wiﬁh high or
Jow nurturance, but PT scores did vary. Thus, being or not being
nurturant did not seem to be a factor in learning from CAI but did
seem to be a factor in learning from PT.

| People who were nurturant (giving) did not tend to get involved
in.the diéiogue, the give-and-take, as one might expect. They seemed
to_vieWHChe computer as j@st a machine and did not tend to give it
the "alive' quality others did. Perhaps their need for inter-
action was clearly human and was ‘not éasily &isplaced, In fact,
many of these students seemed to get easily bored by the mechadics
of CAI.

PT, however, provided the nurtgraﬁt student wicﬁ his own
material, something he could keep with him and deal with at his
convenience. He could also fulfill some of his nurturant needs
by learhing by P¥T with other students, whereas he had to learn by
CAI alone. Im fact, many of the aentél studentsboften studyf
together. | | |

?ables 1 and 3 indicate that the‘pérsohélity characteristic
of aggression shoWed‘ATI effects. The results Wére‘large and cén—“

sistent. They were also disordinal, in that aggression and exan
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performance correlated positively for CAI and negatively fqr PT.
It would seem that neither being aggressive nor non-aggressive in
and of itself was an advaetage or disadvantage to learning. They
could‘be, howevef, the basis for different learning styles. Ap
aggressive individual would tend to function better in an actively
interac;ional situation, one in which he could respond and be
responded to. This'type of situation would permitvhiﬁ to fulfill
his need of beingrrealistically qctive and conbative. CAI ie‘more
iikely to fill this need‘than PT. 1In faet, a number of aggressive
students appeared very agitated and frustrated by CAI and, although
they did not seem to prefer it over PT (question 1), a greater
percentage of aggressive (35%) as compared to non-aggrzssive (4%)
‘etudents believed.they learned more from CAI than PT-(question 2,
Table 12). | |

PT, which provides a more passive‘learning environﬁent, could
present problems to,aggressive students. who seek to learn through
promoting active reactions te their actions. Thus, a numbereof
aggressive etudehts, althoqgh‘feeling familiar and experienced with
_ PT,;found it dry and boring. .They_did not feel the same‘challenge
kethey felt with CAI. It did ﬁot fulfill their combative neede, and’
thus it beceme difficuit for .them to impose fheir'style of learning

on this instructional method..
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The less aggressive SCudents, although not preferring PT to
CAI (question 1), tended to believe that they learned more frém pT
(54%) than CAI (4%) (question 4, Table 12). They also preferred to
review the course through PT (79%)-és'compared to CAI (8%) (question
28, Table 12. The same logic as applied to aggressive studenté
would seeminglyvapply.to the less aggressive students to explain
‘their'better performance on PT. They could learn more efficiently
in situatioﬁs where they cbuld reticéntly survey -a rather pagg}yé,-
inactive instructional method such .as PT; PT can be used whenever,
wherevér and hdwever the student Qishes. He has sﬁfficient freedon
'~ to skip around and even éheat.- CAIL, however, is presented in a
ménner that keepé prodding the student to perform in a prescribed
manner. This is é difficult sitﬁatiOn for a rather n6ﬁ4aggressive
student. Thus, the less aggressive the StUdent,-thé poorer he did
bn CAI."; | |

Although tbe'finalkekamination scores did not‘indiéate‘ATI.
effects fof‘affiiiation, the results of the interview did demon-
strate sdme‘ATI_effé?ts. The majprity of students of both high
and low affiliation'pfeferred the'transpoftaﬁility and cqnveniehce‘
afforded by PT to thé fequiremeﬁtkof4making an appointment and going
to the computer to‘workvon the.mgterial. Howevé:, some students
10@ in affiliation‘(36%) pfefefred‘the stationary nature of CAi‘ '

to the transportability of PT., There were, however, no students
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high in affiliation who preferred this feature of CAI to the
transportabi}ity of the text. |
The qeed for studenté high in éffiliation to form attachments
(can take PT with them) and to participate with others may have been

‘more easily fulfilled through PT than CAIL.

The Interview

- Although the results on the final examination revealed some
rather di;tinct ATI éffects, an analysis of the 30 interview questiops
for each of the five EPPS‘personality variables showed few ATi effects
(Tables il and 12).

There are a number of possible reasons fof the results on the
intefview. One reason might be that the interview questions them-
selves were not goqd critefia upon which to distinguish between the
high and'low’scorihg studeqts on each of thé pefsonality variableé.
Howevef, the rationale presented in Chapter‘III'foreacﬁ of the
_intefview questicns séemed clear and, in most caseé, the questions
Wefé justified in terms of persqnélity-enviroﬁmént interaction.
Another bossible reason for the‘fewvATI.effects may be the fact
}that spmé students were either nét gbgnizant of or had forgo;ten
many‘Of their feactions thPT>and CAI. AHowevgr;vthis factor was
ndt asilarge as might be expeéted because, as.fhé*igtéfview pro-
gressed, most of tﬁe sfudents_bec&mgvcléarer,about«how\fhey%had

 felt toward the two instructional methods.
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It is believéd that the primary reason for the lack of ATI
effects relates.to thé fact that the interview,itself dealt primarily
with the student's impressions about his performance in‘CAI and PT
and his preference for certain aspects of the two.methods. On the
basis of their final examination scores, 12 of the 50 students were

inaccurate in assessing which mode of instruction they leafned more
from; Most of these‘students believed théynleafped more from PT,
when actually they had higher séoresuon CAI., The main difficulty

is that'very.often_a student’s preference had little to do with his
performance. Although ATI effects were found for five of the
‘personality vafiables, tﬁere was no relationship bgtween a student's
personality and his preference for CAI or PT (question 1).

It‘seemed‘that preference for eithér CAI or PT was not the
éritiéél faqtor in determining ATi'effécts. The critical factér in
detérmining how well students 1eardedw§s based n the extent tb
‘which each‘mode of instruétioh aided'hié,1earniqg;sﬁy1es by ful-
filling his pefsonality‘needs.

Thus, order1y students could follow directions and make order
out of 1e$s.structured materiél, whereas disérdériy students,

.althnghdisliking instructioh that imposed order on them, needed
thatko#der to beét,learn mAterial.“In the same mannér, aggressive'k
students-ma§ havebprefefre& PT, bﬁt‘they‘méyvhaye‘1eafned~mofe WiEh

CAI, because it arougeditheir agitation and frustration.
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The key to pmzdicting whether a etudent will learan —ore frn:
CAI or PT is not frize-academic apritudes, but morezlikely?his‘pre—
Ferences and attitmds=s;, which are more a function of :naﬁrstanding
the dynamice of the:sspecific learning environment in conjunction
with the individual's learning style and which are largely
influenced by his personality characteristics. With this informetion,

investigators cannot only predict learning, but coanstruct learning

environments to suit the individual student, ;

Value of Stud+ to Education

This studv has importance for education largely because. it
provides a Basis fof‘chonsing a rational with which one can expect
to achieve ATi effects. kIt indicates that if future ATI studies are
to be eUCeeesful, it would be useful for inVestigators'to see what
it takes fOrVa person to succeed‘in‘particular leafning environments.
And an invaluable'paft:df_intergnéting‘the statdsticeimresdits would
be.the'studentfs'opinﬁmﬁﬁxof hoﬁmﬁe felt abdut themmodes of in-
struction. |

The mesults of nzk «srndv izt also lead inVestigatmmﬁ“tq
inquire iztor the natmcalui ‘the rdlaxlonshlp»between“prefereace
‘end-achievement,'spec_Alcally the -effect of~prOV1d1ng negatrwe
pteference; high’achléwement instruction for: the student Rep-
dlicatibns ofdthis study‘might.be conducted with different studente

as a check on the reliability'and‘validity of the results of this.
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